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I.

Introduction
Once upon a time, humans, animals, plants, and the wind, sun and
stars were all able to talk together. God changed this, but we are
still part of a wider community. We have the right to live, as do the
plants, animals, wind, sun and stars; but we have no right tojeopard1
ize their existence. Spokesperson, San people of Botswana.
We all share this tormented earth, and harm done in any part of it
will exact a2 heavy toll from all of us. President Robert Mugabe,
Zimbabwe.
This we know. The earth does not
belong to man; man belongs to the earth.
This we know. All things are connected like the blood
which unites one family. All things are connected.
Whatever befalls the earth, befalls
the sons of the earth. Man did not
weave the web of life, he is merely
a strand in it. Whatever he
does to the web,
he does to himself.
3
Chief Sealth.

These speakers share a common concern; they believe that humankind must live in harmony with nature in order to survive. That
natural harmony has been disrupted by human activity is obvious.
The list of substantial environmental problems threatening the
global ecosystem and, thus, human life and health, is long, diverse,
and growing as new problems are uncovered on a regular basis. The
major symptoms of the Earth's deteriorating condition include stratospheric ozone layer depletion, 4 atmospheric pollution, 5 massive ac* Associate professor of Business Law and Assistant Dean of International Studies
and Programs, Michigan State University. The author publishes and teaches in the areas
of international environmental policy, law and society, and women's rights.
I OFFICE OF TECHNOLOGY ASSESSMENT, TECHNOLOGIES TO MAINTAIN BIOLOGICAL

Di-

VERsrrY 54 (1987) [hereinafter OFFICE OF TECHNOLOGY ASSESSMENT].
2 World Monitor (NBC television broadcast, Sept. 8, 1989).
3 This quotation was taken from a speech made by Chief Sealth, patriarch of the
Duwamish and Squamish Indians of Puget Sound, welcoming the whites to his native
Duwamish country at a tribal assembly held in 1854. 1 THE INDIGENOUS VOICE: VISIONS &
REALITIES 40, 46 (Roger Moody ed., 1988).
4 For a brief explanation of the ozone layer depletion problem, see JUTTA BRUN E,
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cumulations of toxic6 and solid waste, 7 deforestation, 8 soil erosion, 9
and desertification.10 Further, predicted global climate change"I will
likely result in additional dramatic environmental upheaval.' 2
This Article focuses on another significant problem: global loss
of biological diversity, one of the most intractable of our environmental dilemmas. Biological diversity (or "biodiversity") can be
loosely defined as the variety and variability among the multitude of

plant and animal species and the ecological complexes in which they
occur. Biodiversity is believed to be an essential component of natural systems, but because it is rapidly diminishing, biodiversity has re3
ceived growing recognition as a significant environmental issue.'
ACID RAIN AND OZONE LAYER DEPLETION: INTERNATIONAL LAW AND REGULATION 35-50

(1988).
5 A.R. MEETHAM ET. AL, ATMOSPHERIC POLLUTION: ITS HISTORY, ORIGINS AND PRE-

VENTION (4th rev. ed. 1981). Acid rain, a significant global air pollution problem, is discussed in BRUNIE, supra note 4, at 8-33.
6 See generally ALAN A. BLOCK & FRANK R. SCARPITrI, POISONING FOR PROFIT: THE
MAFIA AND TOXIC WASTE IN AMERICA (1985); SAMUEL S. EPSTEIN ET AL., HAZARDOUS WASTE
IN AMERICA (1982); LEWIS REGENSTEIN, AMERICA THE POISONED: How DEADLY CHEMICALS
ARE DESTROYING OUR ENVIRONMENT, OUR WILDLIFE, OURSELVES AND How WE CAN
SURVIVE!

(1982);

RALPH NADER ET AL., WHO'S POISONING AMERICA: CORPORATE POLLUTERS

AND THEIR VICTIMS IN THE CHEMICAL AGE (1981); Ed Magnuson, A Problem that Cannot Be

Buried, TIME, Oct. 14, 1985, at 76; Andrew Porterfield & David Weir, The Export of U.S.
Toxic Wastes, NATION, Oct. 3, 1987, at 325, 341.
7 See generally OFFICE OF TECHNOLOGY ASSESSMENT, FACING AMERICA'S TRASH: WHAT
NEXT FOR MUNICIPAL SOLID WASTE? (1989); MANAGING SOLID WASTES IN DEVELOPING
COUNTRIES (John R. Holmes ed., 1984);J. Trevere MacFadyen, New York: Where Will All the
Garbage Go?, ATLANTIC, Mar. 1985.
8 For a discussion of deforestation in Africa, see LLOYD TIMBERLAKE, AFRICA IN CRI-

SIS:
THE

CAUSES, THE CURES OF ENVIRONMENTAL BANKRUPTCY

103-28 (1986). The South

American problem is discussed in SUSAN B. HECHT & ALEXANDER COCKBURN, THE FATE OF
THE FOREST: DEVELOPERS, DESTROYERS AND DEFENDERS OF THE AMAZON (1989). For a good
general discussion of deforestation globally, see OFFICE OF TECHNOLOGY ASSESSMENT,
TECHNOLOGIES TO SUSTAIN TROPICAL FOREST RESOURCES (1984); Nicholas Guppy, Tropical
Deforestation: A Global View, 62 FOREIGN AFF. 928 (1984).

9 Soil erosion, a problem reaching catastrophic proportions in much of Africa, is
discussed in TIMBERLAKE, supra note 8, at 129-72.

10 Especially problematic in Africa, desertification is discussed in id. at 59-102. For a
broader analysis, see Christopher C. Joyner, Towards TransnationalManagement of Desertifica-

tion: The Eco-Politics of Global Concern, 16 INT'L LAw. 67 (1982).
11 See generally JOHN FIROR, THE CHANGING ATMOSPHERE: A GLOBAL CHALLENGE
(1990); STEVEN H. SCHNEIDER, GLOBAL WARMING: ARE WE ENTERING THE GREENHOUSE
CENTURY? (1989). A prediction that we really have ten years more than was thought to
determine whether global warming is a major threat appears in Michael E. Schlesinger &
XingianJiang, Revised Projection of Future Greenhouse Warming, 350 NATURE, Mar. 21, 1991, at

219. Some researchers believe that other environmental factors will intervene, mitigating
the impact of global warming. See, e.g., J.F.B. Mitchell et al., C02 and Climate: A Missing
Feedback, 341 NATURE, Sept. 14, 1989, at 132; David L. Wheeler, Scientists Studying "Greenhouse Effect" Challenge Fears of Global Warming, CHRON. HIGHER EDUC.,Jan. 31, 1990, at A4-5,

A9.
12 SCHNEIDER, supra note 11, at 120-90; Robert L. Peters I1, The Effect of Global Climatic Change on Natural Communities, in BIODIVERSITY 450 (Edward 0. Wilson ed., 1988).
13 Reducing Risk: Setting Prioritiesand Strategiesfor Environmental Protection, Relative Risk
Reduction Strategies Committee, Sept. 1990, at 13 (Science Advisory Board report to EPA

administrator William Reilly identifying habitat loss and species extinction as two environmental problems in the high risk category).

1992]

279

Loss OF BIODIVERSITY

Biodiversity's rich and multifaceted variety serves a myriad of useful
functions in the contexts of local, regional, and global ecosystems.
the importance
Indeed, an extensive and expanding literature details
14
humankind.
to
and
ecosystems
to
of biodiversity
Evidence of the value of biodiversity and human dependence on
its existence is mounting as its current rate of loss escalates. In this
context, concern is translating, albeit slowly and haltingly, into protective policies. This Article provides an overview of the functions
and importance of biological diversity as a characteristic of ecosystems as well as the reasons the variety is rapidly diminishing. Selected national and international policies and the adoption of a
global strategy for protecting this critical resource are considered in
an attempt to fashion an effective policy response to this dilemma.
II. Evidence of the problem: high rate of species loss
Sudden, large-scale extinction has occurred at least eight times
on Earth according to scientific record.' 5 With greater knowledge
about the value and importance of maintaining diverse flora and
fauna, increasing attention is being paid to the rapidly accelerating
rate of species extinction. 16 Scientists analyzing potential effects of
global climate change predict a much higher annual rate of species
17
loss once the full impact of climate change becomes manifest.
As history begins to repeat itself, scientists peg current loss rates
at 150 species per day.' 8 Some scientists now caution that mass species extinction, including that of the currently dominant terrestrial
animal species, homo sapiens, is likely to occur in one to two centuries
if humankind continues on its current destructive trajectory. 19 This
dire prediction's credibility is enhanced by computer model extrapolations of the probable effects of global climate change. 20 Computer
14 NORMAN MYERS, THE PRIMARY SOURCE 5-88 (1984); BRYAN G. NORTON, WHY PRE-

SERVE NATURAL VARIETY? (1987); CHRISTINE PRESCOTr-ALLEN & ROBERT PRESCOTr-ALLEN,
THE FIRST RESOURCE: WILD SPECIES IN THE NORTH AMERICAN ECONOMY

(1986);

BIODIVER-

SITY, supra note 12; OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 37-59.

15 David M. Raup &J.John Sepkoski, Jr., PeriodicExtinction of Families and Genera, 231
ScI. 833, 833-36 (1986). For a discussion of the five major mass extinctions of the
Pharezoic period, see DavidJablonski, Causes and Consequences of Mass Extinctions:A Comparative Approach, in DYNAMICS OF EXTINCTION 183 (David K. Elliott ed., 1986).
16 Norman Myers, The End of the Line, 94 NAT. HIST. No. 2, Feb. 1985, at 2.
17 SCHNEIDER, supra note 11, at 175-85; Norman Myers, Tropical Forests and Their Spe-

cies: Going, Going... ?, in BIODIVERSITY, supra note 12, at 32; Peters, supra note 12, at 450.
18 E.O. Wilson, The Current State of Biological Diversity, in BIODIVERSITY, supra note 12, at
13. The difficulty of estimating the rate of loss, indicating that such estimates are typically
low, can be found in Paul Ehrlich, Extinction. What Is Happening Now and What Needs to Be
Done, in DYNAMICS OF EXTINCTION, supra note 15, at 157.
19 Edward C. Wolf, On the Brink of Extinction: Conserving the Diversity of Life, WORLD
WATCH PAPER No. 78 (1987); David Jablonski, Mass Extinctions: New Answers, New Questions,
in THE LAST EXTINCTION (Les Kaufman & Kenneth Mallory eds., 1986).
20 Id.
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INT'L

L. & COM. REG.

[VOL. 17

modeling of this sort is in the developmental stage,2 1 yet growing
numbers of experts focus their research on the potential global impacts of warming from the "greenhouse effect." 22 Although the media remind us on a daily basis of many other significant
environmental harms that threaten human health and welfare, it is
the inexorable and relentless changing and overall warming of the
Earth's climate and the projected impact of climatic changes on biological diversity that seem to lead inescapably to the mass extinction
hypothesis.23

24
The current extraordinary rate of loss of biological diversity
also plays a major role in the mass extinction hypothesis. Mainstream scientific thought explains the functioning of living organisms
in terms of food webs or interconnected, interdependent food
chains. Ecology, a relatively new area of scientific study, concerns
itself with the relationships between organisms and the ways in which
these relations create functioning natural systems, or "ecosystems." 25 It is in this vein of scientific investigation that one finds the
26
now widely accepted notion of interdependency of organisms.
Simply put, organism interdependency dictates that harm to or loss
of one organism will alter an ecosystem, perhaps in dramatic and
irreversible ways. 27 Loss of a single species within an ecosystem,
then, means alteration of the system's operations. Loss of several
organisms from an ecosystem will most likely result in weakening
and even, ultimately, destruction of the ecosystem. 28 Based on experience, science is capable of predicting the shape of some outcomes,
but many others are clearly unpredictable. This fact highlights the
risks of human intervention in ecosystems.
Two examples serve to illustrate the interdependency principle
in action. In the tropical moist forests of South America, 900 species
of figs provide essential nutrition to spider monkeys, peccaries, and
toucans during three months of every year. The existence of the figs
depends on pollination by wasps. Thus, without wasps, spider
monkeys, peccaries, and toucans and their predators (monkeys and
21 Willie J. Cromie, Grappling with Coupled Systems, 19 MOSAIC No. 3/4, Fall/Winter
1988, at 12; Arthur Fisher, One Model to Fit All, 19 MOSAIC No. 3/4, Fall/Winter 1988, at
52; James S. Trefil, Modeling Earth's Future Climate Requires Both Science and Guesswork, 21
SMITHSONIAN No. 9, at 29 (1990).
22 JEREMY RIFKIN, ENTROPY INTO THE GREENHOUSE WORLD (rev. ed. 1980); SCHNEIDER, supra note 11.

23 In addition to abundant scientific literature, the connection between global climate
change and loss of biodiversity was explored extensively in a scientific conference, Consequences of the Greenhouse Effect for Biological Diversity, Oct. 4-6, 1988, Wash., D.C. (sponsored
by the World Wildlife Fund).
24 Myers, supra note 16.
25 PAUL R. EHRLICH, THE MACHINERY OF NATURE (1985).
26 Id.
27

Id.

28 Id.
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jaguars) would disappear. 29 To the north, when the North American
sea otter nearly became extinct in the early 1900s, populations of
seals and bald eagles also collapsed. The sea otters eat sea urchins
and, in the absence of otters, sea urchins destroy the habitat for seal
and eagle prey species. Subsequent growth in the sea otter popula30
tion led to greater numbers of bald eagles and seals.
Obvious, and yet often forgotten, is the fact that human beings
are organisms living within terrestrial ecosystems. This means that
the future of the human species, if current scientific theory is correct,
is inextricably tied to that of other creatures - from tiny, microscopic organisms to Earth's largest animal species, the cetaceans
(whales). Unfortunately for the global ecosystem, human beings
often fail to perceive and understand the connections between themselves and other creatures. 3 ' Common experience shows that people typically operate on the assumption that other creatures are
expendable and may be exploited to serve human needs and wants.
Despite a widely professed love of "nature" and pride in the great
strides made in science and technology that deepen human understanding, other species are most often treated as means to human
ends.3 2 Such "speciesism," or exploitation of other species for
human benefit without regard for the welfare of the other species,
may be the human race's Achilles' heel, as human activity causes the
extirpation of more and more species.
In reviewing and attempting to comprehend the depths of a
daunting problem such as this one, some will fall into hopeless pessimism regarding the future of the planet. While this response is understandable, it fails to credit sufficiently the potential solutions to
be found along the paths out of the thicket, paths currently taken by
a number of dedicated problem-solvers in research and policy making. Imposing as the number, size, and complexity of environmental
problems may now appear, the problem-solving process is engaged,
giving reason for some optimism.
The first step in solving this and any problem is identifying and
assessing it. The next step is evaluating biodiversity loss as a symptom of severe environmental degradation. The value and ecological
functions of biodiversity are canvassed below, followed by a discussion of some of the more significant reasons for its current rate of
loss.
29 G. Jon Roush, The Disintegrating Web. The Causes and Consequences of Extinction, 39
No. 6, 4, 8 (1989).

NATURE CONSERVANCY MAG.

30 Id. at 10.
3I The knowledge that peoples in one region or country are interdependent with
those of other regions and countries also needs to be understood and acted upon. JOHN
M. HAMILTON & NANCY MORRISON, ENTANGLING ALLIANCES: How THE THIRD WORLD
SHAPES OUR LIVES (1990).
32 ALASTAIR S. GUNN

(1988).

& P.

AARNE VESILIND, ENVIRONMENTAL ETHICS FOR ENGINEERS
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III. Value of and need for biodiversity: brief overview
The Earth houses seemingly countless ecosystems, from relatively simple agricultural systems to the complex and largely unknown systems of tropical moist forests. Even in simple systems,
scientists observe and report a complex set of ecological relationships that have yet to be fully understood.3 3 Some important and
fundamental principles are worth noting, however, even as investigation continues. In that vein, it is important to recall the concept of
organism interdependence noted earlier, which applies with equal
force to humans.
As can be inferred from nationalistic government policies and
patchwork environmental protection policies,3 4 universal agreement
and understanding regarding the need for biodiversity are currently
lacking. Nevertheless, the perception that rapidly diminishing species diversity is a significant problem which demands attention is increasing. Due to the widespread concern about this loss and its
implications, numerous scientific books and articles identify and ana35
lyze the myriad roles and benefits of species diversity.
Extinction of undiscovered species inevitably will result in lost
opportunities in many business sectors, especially in agriculture and
medicine. These missed opportunities will have an impact on producers and consumers. In the agricultural sector, examples of crops
saved, strengthened, or made more productive by interbreeding with
wild species are numerous.3 6 Without genes from wild species, important agricultural plants might not have been saved. Threats to
three critical food crops vividly demonstrate the importance of genetic diversity. The California barley crop, with an estimated annual
value of$160 million, is protected from the lethal yellow dwarf virus
by a gene from an Ethiopian barley plant.3 7 Similarly, an Asian sugarcane species saved the southeastern U.S. sugarcane industry from
33 DANIEL B. BOTKIN, DISCORDANT HARMONIES: A NEW ECOLOGY FOR THE 2 1ST CENTURY

3-13 (1990). Examining science from a broader perspective, author John L. Casti

considers the generally high degree of uncertainty that exists in the scientific realm. JOHN
L. CASTI, SEARCHING FOR CERTAINTY: WHAT SCIENTISTS

CAN KNOW ABOUT THE FUTURE

(1990).
34 See infra notes 179-238 and accompanying text.
35 A more detailed discussion may be found in a variety of sources including JEFFREY
A. MCNEELY ET AL., CONSERVING THE WORLD'S BIOLOGICAL DIVERSITY (1990); NORMAN MYERS, A WEALTH OF WILD SPECIES: STOREHOUSE FOR HUMAN WELFARE (1983); OFFICE OF
TECHNOLOGY ASSESSMENT, supra note 1; BIODIVERSITY, supra note 12; BIOTIC DIVERSITY
AND GERMPLASM PRESERVATION, GLOBAL IMPERATIVES (Lloyd Knutson & Allan K. Stoner

eds., 1989); David W. Ehrenfeld, The Conservation of Non-Resources, 64 AM. SCIENTIST 648
(1976).
36 MYERS, supra note 35, at 13-86; MYERS, supra note 14; MarkJ. Plotkin, The Outlook

for New Agriculturaland Industrial Productsfrom the Tropics, in
106.
37 Plotkin, supra note 36, at 110.

BIODIVERSITY,

supra note 12, at

19921
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total collapse. 38 Also, the American corn leaf blight epidemic of
1970 provides convincing evidence of the importance of diversity. In
analyzing the damage to the 1970 corn crop and the potential for
future catastrophe given the crop's central place in the American
diet, researcher A.J. Ullstrup observed that seed stock diversity was
critical to the quick and successful response to the corn blight
39
threat.
In the pharmaceutical industry, numerous medicines have been
derived from wild plants, 40 including a major cancer drug, vincristine, a derivative of the Madagascan periwinkle plant. 4 1 The number
of wild plant species cannot be fixed with precision. Scientists estimate that thousands of species exist undiscovered in tropical moist
forests, 4 2 or "rain forests," which are variously estimated to contain
from forty percent to ninety percent of the world's species. 43 Unfortunately, estimates indicate that almost half of the original amount of
rain forests have been cleared, 4 4 and, at current depletion rates,
nearly all will be eliminated or severely converted early in the next
century2. 5 In the view of many scientific experts, the destruction of
rain forests and other undisturbed areas will result in an incalculable
46
loss of currently unknown medical and agricultural resources.
Because they are home to the majority of the world's species,
rain forest habitats merit special consideration here. These critical
natural resources are receiving more attention from researchers
38 ROBERT PRESCOTr-ALLEN & CHRISTINE PRESCOTT-ALLEN, GENES FROM THE WILD:

(1983).
39 A.J. Ullstrup, The Impacts of Southern Corn Leaf Blight Epidemics of 1970-71,
No. 4620, Purdue Agric. Exper. Station (1972).
USING GENETIC RESOURCES FOR FOOD AND RAW MATERIALS

J.

Paper

40 MEYERS, supra note 35, at 89-141; RICHARD E. SCHULTES & ROBERT F. RAFFAUF, THE
HEALING FOREST: MEDICINAL AND TOXIC PLANTS OF THE NORTHWEST AMOZONIA (1990);
Thomas E. Lovejoy, Species Leave the Ark One by One, in THE PRESERVATION OF SPECIES: THE
VALUE OF BIOLOGICAL DIVERSITY 13, 16-17 (Bryan G. Norton ed., 1986).
41 Norman R. Farnsworth, Screening Plantsfor New Medicines, in BIODIVERSITY, supra
note 12, at 94.

42 Edward 0. Wilson, The Biological Diversity Crisis: A Challenge to Science, ISSUES IN SCI.

& TECH. 20-29, Fall, 1985.
43 Peter H. Raven, Our Diminishing Tropical Forests, in BIODIVERSITY, supra note 12, at

120.
44 Ira Rubinoff A Strategy for Preserving Tropical Forests, in TROPICAL RAIN FOREST:
ECOLOGY AND MANAGEMENT 465, 465-66 (S.L. Sutton et al. eds., 1983). For a global analysis of the status of tropical forests by type and by country, see OFFICE OF TECHNOLOGY
ASSESSMENT, TECHNOLOGIES TO SUSTAIN TROPICAL FOREST RESOURCES, supra note 8; Philip

Shabecoff, Loss of Tropical Forests Is Found Much Worse Than Was Thought, N.Y. TIMES, June 8,
1990, at Al (50% increase in estimated rate of annual forest loss).

45 Estimates of the rate of global deforestation vary, with earlier estimates at a generally more conservative level than those more recently made. See Rubinoff, supra note 44;
OFFICE OF TECHNOLOGY ASSESSMENT, supra note 8; Raven, supra note 43, at 119; Shabecoff,

supra note 44. One estimate puts annual worldwide loss at 11 million hectares (roughly
half the size of California). Ron Cowen, Global Ecosystem: Wheels Within Wheels, 19 MOSIAC
60, 67 (1988).
46 Robert Heinzman, Visions of the Rainforest, in LESSONS OF THE RAINFOREST I (Suzanne Head & Robert Heinzman eds., 1990); Norman Myers, Tropical Forests and Life on
Earth, in id., at 13; Raven, supra note 43, at 119.
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from a variety of different disciplines, including sociology, forestry,
law, and zoology. In an intriguing new area of analysis, some economists suggest that tropical moist forests are in fact most valuable in
their natural state. According to this view, the wealth of extractive
forest uses, when considered over the long-term, far outweigh the
47
value of the cut timber and short-term farming and grazing uses.
Experts point to production of edible fruits, oils, latex, fiber, and
medicine as valuable uses of forest in its original condition and criticize earlier valuations for failing to include these products in estimates that narrowly focus on timber resources. 48 Such new
approaches may lead to greater tropical forest conservation and,
hence, biodiversity.
By virtue of their very existence, many intact natural ecosystems
generate income through tourism and recreation. 49 From the Porcupine Mountains of Michigan to Victoria Falls in Africa, humans are
commonly drawn to explore the Earth's natural wonders. Their travels generate revenue relied upon to supply personal income and to
purchase public services for permanent populations. Thus, implicit
in a transformation of those areas and the extinction of species that
attract tourists is a concomitant reduction in government and private
sector income. In this connection, overuse and abuse by tourists
must be carefully avoided to maintain the resource in a state that
encourages tourism but does not damage other uses or benefits. 50
Partially in response to this concern, a new kind of travel experience
promoting the importance of environmental protection in fragile ar51
eas, "ecotourism," has developed and is spreading rapidly.
Integrally related to the commercial values of biodiversity are
scientific research and teaching values. As scientists seek increased
understanding of the natural world, research may serendipitously
lead to discoveries of previously unknown beneficial organisms or
47 Charles M. Peters et al., Valuation of an Amazonian Rainforest, 339 NATURE 655
(1989).
48 Id. For a critique of mainstream economics as applied to environmental issues in
general, and rain forests in particular, see Richard Norgaard, The Development of Tropical
Rainforest Economics, in LESSONS OF THE RAINFOREST, supra note 46, at 171.
49 OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 48-49; Philip Dearden, Wil-

derness and Our Common Future, 29 NAT. RES. J. 205 (1989); Chris Raymond, Cultural and
Economic Impacts of Increased Tourism Worldwide Offer New Opportunitiesfor Scholarly Research,
Geographers Say, CHRON. HIGHER EDUC., May 1, 1991, at A5, A6.

50 Concern has been expressed in the U.S. about pressure on Yellowstone National
Park and the damage that may be caused to flora and fauna by an overabundance of tourists. Timothy Egan, National Parks: An EndangeredSpecies, N.Y. TIMES, May 27, 1991, at Al.

The effects of too many tourists on the Ambroseli game park in Kenya are discussed in
Jane Perlez, An African Park in Peril, N.Y. TIMES, May 19, 1991, at E19. Tourism is threatening the leatherback turtles in Malaysia. Simon Elegant, The Plight of Malaysia's Leatherback: Out-of-Control Tourists Are Endangering Turtles at Egg-laying Sites on the Rantau Abang

Beach, N.Y. TIMES, May 19, 1991, at E16.
51 Nancy Sharkey, A Sampling of Nature Tours, N.Y. TIMES, May 19, 1991, at El 5; Heidi
Ziolkowski, Ecotourism: Loving Nature on Its Own Terms, CALYPSO LOG, June 1990, at 16-18.
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connections between organisms that result in new or improved commercial products. 52 Teaching students about the natural world can
more effectively be accomplished through the study of living creatures. Experiencing different ecosystems first-hand is an excellent
method of fostering understanding and appreciation of biological interdependence in both adults and children. 53 Moreover, education
about biodiversity is essential to creating a public understanding and
demand for its preservation. In addition to disseminating information, teaching attracts new researchers to the field, providing benefits
in the longer term.
Additional benefits from which no direct economic gain may be
realized are important considerations in analyzing the value of biodiversity. The inherent worth of cultural variety has been extolled
as a source of national strength in the United States since the country's founding. More recently, it has been enshrined as a guiding
principle in the National Environmental Policy Act. 54 Thus, culture
is deemed to possess intrinsic value. The international community
has also acted to provide a measure of protection for cultural diversity. Adopted in 1972, the World Heritage Convention 55 displays
56
international concern by protecting culturally important areas.
Perhaps we feel that, like physical diversity, cultural diversity promotes a kind of healthy human richness. 5 7 In some groups, cultural
heritage is closely linked to nature and ecosystems. 58 Destruction of
the natural setting means the culture itself will be altered and possibly damaged or destroyed. 59 Indigenous groups in South and North
America and elsewhere are combatting destruction of culturally significant natural resources to preserve culturally distinct ways of
6
life. 60 In some instances, they are losing the battle. '
supra note 1, at 43-45.
53 Id. at 44.
54 42 U.S.C. § 4331(b)(4) (1989).
55 Convention Concerning the Protection of World Cultural and Natural Heritage,
Nov. 23, 1972, 27 U.S.T. 37, 11 I.L.M. 1358.
56 The Convention is discussed in detail in SIMON LYSTER, INTERNATIONAL WILDLIFE
52 OFFICE OF TECHNOLOGY ASSESSMENT,

LAw: AN ANALYSIS OF INTERNATIONAL TREATIES CONCERNED WITH THE CONSERVATION OF

WILDLIFE 208-38 (1985).

57 U.N. Ed., Sci. & Cult. Org., World Heritage Convention 4-5 (1980).
58 OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 46-47; Kenneth I. Taylor,

Deforestation and Indians in Brazilian Amazonia, in BIODIVERSITY, supra note 12, at 138-44.
The importance of the environment to the Secoyas, a Peruvian Indian rainforest cultural
group, is discussed in Steven R. King, Among the Secoyas: A Student Returns to His Teachers,
Deep in the Rainforests of the PeruvianAmazon, NATURE CONSERVANCY 6-15, Jan./Feb. (1991).
59 OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 46-48.
60 The negative impact of environmental destruction on native cultures due to economic development is discussed in the following case studies: Mac Chapin, UDIRBI An
Indigenous Project in Environmental Conservation, in NATIVE PEOPLES AND ECONOMIC DEVELOPMENT: SIX CASE STUDIES FROM LATIN AMERICA 39-54, (Theodore Macdonald,Jr. ed., 1985);

Jirgen Riester, CIDOB s Role in the Self-Determination of the Eastern Bolivian Indians, in id., at
55-74; David Maybury-Lewis, Brazilian Indianist Policy: Some Lessons from the Shavante Project,

in id., at 75-86; David Maybury-Lewis & James Howe, The Indian Peoples of Paraguay: Their
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Individual species, some scholars insist, also possess intrinsic
value without regard to whether they may ever be useful to human
beings. Some commentators argue for the moral rights of natural
objects or the legal rights of non-human living things to exist, 62 eschewing the "might makes right" philosophy that appears to underlie much human thought and action. Alternatively, some observers
assert the moral position that even though no human harm may ensue from particular species extinction, humankind has an moral obligation to avoid species and habitat destruction. 63 The field of
environmental
ethics is increasingly raising questions of this
64
nature.
Finally, as alluded to above, ecosystems wither or thrive depending on the level of biodiversity. 65 At the macro level, they function
to regulate essential chemical balances and climate. 6 6 Their operations provide the fundamental production, consumption, decomposition, and protection processes necessary to the continuation of
life. 6 7 Wetlands are a prime example. Previously viewed as unpleasant places that should be filled to provide "usable" land, research
has established their many critical functions. They act as buffers be68
tween land and open water, limiting soil erosion and siltation.
They also serve as breeding grounds and nurseries for many species. 69 Changes in ecosystems caused by species loss may reduce or
Plight and Their Prospects, CULTURAL SURVIVAL SPEC. REP. No. 2 (1980). See also JULIAN BURGER, REPORT FROM THE FRONTIER: THE STATE OF THE WORLD'S INDIGENOUS PEOPLES 13-16

(1987).
61 James Brooke, For Brazil's Indians, a Final Way Out, N.Y. TIMES,June 1, 1991, at A4
(despair over collective loss of Brazil's west is resulting in a wave of suicides); - Goleman,
Shamans and Their Longtime Lore May Vanish with the Forests: Botanists Fear a Loss of Valuable
Knowledge About Healing Plants, N.Y. TIMES, June 11, 1991, at B5; Chris Raymond, Researchers See Loss of Cultural Diversity in Destruction of World's Rain Forests, CHRON. HIGHER EDUC.,
Dec. 12, 1990, at A5, A8-A9; Kenneth I. Taylor, Deforestation and Indians in Brazilian
Amazonia, in BIODIVERSITY, supra note 12, at 138.
62 NORTON, supra note 14; Andrew Brennan, The Moral Standing of Natural Objects, 6
EN TL. ETHICS 35 (Eugene C. Hargrove et al. eds., 1984); CHRISTOPHER D. STONE, EARTH

AND OTHER ETHICS (1988); Christopher D. Stone, Should Trees Have Standing?-Toward Legal
Rights for Natural Objects, 45 S.C. L. REV. 450 (1972).
63 NORTON, supra note

14; GUNN & VESILIND, supra note 32, at 27-31; J.

Baird

Calicott, On the Intrinsic Value of Nonhuman Species, in THE PRESERVATION OF SPECIES (Bryan
G. Norton ed., 1986).
64 For a broad array of points of view in this general area, see PEOPLE, PENGUINS, AND
PLASTIC TREES: BASIC ISSUES IN ENVIRONMENTAL ETHICS (Donald VanDeVeer & Christine

Pierce eds., 1986).
65 Paul R. Ehrlich, The Loss of Diversity: Causes and Consequences, in BIODIVERSrTY, supra
note 12, at 21-27.
66 OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 39-43.
67 Id.

68 Paul L. Knutson, Role of Coastal Marshes in Energy Dissipationand Shore Protection, in
ECOLOGY OF WETLANDS, vol. 1,

161, 161 (1988); J. Scott Feierabend & John M. Zelazny,

Status Report on Our Nation's Wetlands, NAT'L WILDLIFE FED. REP. No. 79955 (1988).
69 W.J. MITSCH &J.G. GoSSELINK, WETLANDS 393-99 (1986); Lester D. Flake, Wetland
Diversity and Waterfowl, in WETLAND FUNCTIONS AND VALUES: THE STATE OF OUR UNDER-

STANDING 312 (Phillip E. Greeson et al. eds., 1979); Proceedings of a Technical Meeting on
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eliminate the systems' ability to perform critical functions. Destruc70
tion of wetland habitats clearly has this result.
IV.

Factors contributing to species extinction

In addition to evaluating the reasons for appreciating and preserving biodiversity, careful consideration of the factors responsible
for its rapid decline is vital to a full understanding of the issue and
important for the development of workable solutions. The contributing factors are numerous, primarily human-driven, often interrelated, and complex. Yet they center primarily on a common
71
outcome: habitat destruction.
Under the broad heading of "economic development," human
settlement and agriculture, including forestry, are implicated in the
scenario of environmental decay and degradation leading to reduction of plant and animal species. Modern monocropping agricultural
methods demand clearcutting of forests, draining of wetlands, and
irrigation of arid lands. 72 Such practices lead to soil erosion and
siltation of streams, rivers, and lakes. Monocropping operates to
eliminate natural predators and presents an attractive opportunity to
73
species-specific pests, thus facilitating devastating pest attacks.
Once pests gain the upper hand, the problems they create may
lead to further ecosystem assaults from agricultural chemicals. Due
74
to declining soil conditions and increased pest problems, farmers
75
around the world rely increasingly on the use of ecosystem-damaging pesticides, herbicides, fungicides, and fertilizers. 7 6 The links between agricultural chemicals and environmental deterioration are
receiving increasing comment 77 and are beginning to alter farming
Wetland Conservation, International Union for Conservation of Nature and Natural Resources, NEW SERIES No. 12 (1968).
70 Rezneat M. Darnell, Impact of Human Modification on the Dynamics of Wetland Systems, in
WETLAND FUNCTIONS AND VALUES: THE STATE OF OUR UNDERSTANDING,

200; Thompson, America's Disappearing Wetlands, 11 CONG.

Q.

supra note 69,

at

EDITORIAL RES. REP. 615

(1983).
71 Direct elimination of species through overhunting or efforts to eliminate species
believed to be undesirable are a less important cause but should be acknowledged. See
PAUL EHRLICH & ANNE EHRLICH, EXTINCTION: THE CAUSES AND CONSEQUENCES OF THE DISAPPEARANCE OF SPECIES 103-28 (1981).
72 OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 49-50, 78-79.

73 Id.
74 Peasant farmers are generally not included in this group because most often they
have neither the resources to purchase agricultural chemicals nor access to them.
75 Such usage is not possible in some Third World countries, such as Malawi in
southern Africa, where farmers cannot afford to purchase agricultural chemicals.
76 JACK DOYLE, ALTERED HARVEST: AGRICULTURE, GENETICS, AND THE FATE OF THE
WORLD'S FOOD SUPPLY (1985); FOOD AND AGRICULTURE ORGANIZATION
STATES, AGRICULTURE: TOWARD 2000 5-6 (1981).

OF THE UNITED

77 DOYLE, supra note 76; Kenneth Bean, The Farm Crisis: An Ecological and Economic
Tragedy, UTNE READER, Nov./Dec. 1987, at 46; Evan Eisenberg, Back to Eden, ATLANTIC,

Nov., 1989, at 57.
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practices. 78 Whether environmentally sustainable methods will be
adopted quickly and widely enough to prevent irreversible global
damage remains an open question.
Unintended byproducts of industrialization and economic development have also fueled the fires of species extinction. Air and
water pollution alter habitats, creating an increasingly inhospitable
environment for plants and animals. 79 Indeed, emphasis on shortterm benefits in western capitalist economies has resulted in systems
which actually encourage environmental damage. For example, various governmental policies which encourage economic expansion assume that environmental harm is an economic externality rather than
part of the costs of the particular enterprise.8 0 One consequence of
this assumption is widespread, large-scale economic development reliant on manufacturing processes that generate enormous amounts
dumping of toxic materials that diof pollutants, including illegal
8
rectly poison ecosystems. '
An example of the effects of a short-term planning horizon may
be helpful. Consider disposable products, which are ubiquitous in
the U.S. Disposable cameras, razors, batteries, and paper diapers are
just a few of the products for which consumers pay the cost of production, but not the cost of disposal at the point of sale. Thus, the
purchaser is given a false sense of an item's cost. Because of their
success, these products (and other disposables) are adding to another symptom of the U.S. environmental crisis: growing accumulations of solid and toxic waste for which disposal alternatives are
82
insufficient.
Some observers cite the dominant economic paradigm, capital83
ism, as a major factor in habitat loss in global environments.
Rooted in a short-term emphasis on private property and profit, laissez-faire policies, and a belief in "enlightened self-interest," capital78 Jeanne McDermott, Some Heartland FarmersJust Say No to Chemicals, SMITHSONIAN,

Apr. 1990, at 114-27; Keith Schneider, Science Academy Recommends Resumption of Natural
Farming: Subsidies Found to Encourage Chemical Overuse, N.Y. TIMES, Sept. 8, 1989, at Ai;

Keith Schneider, Farms, Food and Chemicals: Seeds of a Revolt, N.Y. TIMES, Sept. 11, 1989, at
AI; Philip Shabecoff, The Nation Is Getting Ready to Cut Its Dose of Pesticides, N.Y. TIMES, April

16, 1989, at D6.
79 EHRLICH & EHRLICH, supra note 71, at 129-76.
80 BARRY COMMONER, THE CLOSING CIRCLE: NATURE, MAN AND TECHNOLOGY

(1971); ALLEN
1-10 (1975).
81 BLOCK
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SCARPITrI, supra note 6; CENTER FOR INVESTIGATIVE REPORTING
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BILL D.
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(1990); Hilary F. French, A Most Deadly Trade, WORLD WATCH, July-Aug., 1990, at 11;
Judith Miller & Mark Miller, The Midnight Dumpers, USA TODAY MAG., Mar., 1985, at 60;

Christopher Scanlan, Warming. U.S. Exports Hazardous to Health, DET. FREE PRESS, May 19,
1991, at IF.
82 See supra notes 6-7.
83 COMMONER, supra note 80; TAMAS SZENTES, THE TRANSFORMATION OF THE WORLD
ECONOMY: NEW DIRECTIONS AND NEW INTERESTS (1988).
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ist economies historically encourage rather than control business
development and expansion.8 4 Incentives to economic growth result
in expansion and, all too often, environmental destruction,8 5 because the environment in a market-oriented society is viewed and
used as one of many commodities.8 6 Successful for decades in avoiding the spotlight of political and public attention, the profit motive,
coupled with governmental bureaucratic inertia, supports a status
quo in which short term benefits to extant humans routinely override
long term needs of the planet and those of future generations of
humans .87

Industrialization in centrally planned economies has also
wreaked environmental havoc. The massive damage caused by the
core meltdown at the Soviet nuclear plant at Chernobyl"8 in 1986
could not be hidden, but communist regimes were successful in
keeping from international view the high degree of environmental
devastation occurring in many areas under their control. As has
been made increasingly clear by media coverage since 1989, the Soviet Union and Eastern Europe bought rapid industrialization at a
devastatingly high environmental cost. Large dead zones, polluted
waterways, and high levels of illness caused by industrial pollutants
are now coming to light.8 9
Primarily an outgrowth of economic development, the effects of
84 E.g., WILLIAM OPHULS, ECOLOGY AND THE POLITICS OF SCARCITY 167-83 (1977).
For an historical overview of capitalism's ecological impact in New England, see CAROLYN
MERCHANT, ECOLOGICAL REVOLUTIONS: NATURE, GENDER, AND SCIENCE IN NEW ENGLAND

(1989).
85 VANDANA SHIVA, STAYING ALIVE: WOMEN, ECOLOGY, AND DEVELOPMENT 1-13 (1989);
U.N. Conf. on Sci. & Tech. for Dev., Science and Technology for Development: African Goals and
Aspirations in the U.N. Conference 13, rep. of symposium held in Arusha, Tanzania, Jan. 30Feb. 4, 1978.
86 MURRAY BOOKCHIN, OUR SYNTHETIC ENVIRONMENT xxii-xxxv (rev. ed. 1974); Murray Bookchin, Market Economy or Moral Economy?, in THE MODERN CRISIS 77 (1986) (collection of Bookchin lectures & essays).
87 Edith Weiss-Brown, The Planetary Trust: Conservation and IntergenerationalEquity, 11
ECOLOGY L.Q. 495 (1984).
88 A gripping account of the Chernobyl explosion is set forth by the plant's chief
engineer in GRIGORI MEDVEDEV, THE TRUTH ABOUT CHERNOBYL (Evelyn Rossiter trans.,
1991). For a recent discussion of the aftermath of the Chernobyl nuclear accident, see
Felicity Barringer, Chernobyl: Five Years Later The Danger Persists, N.Y. TIMES MAG., Apr. 14,
1991, at 1, 28-39, 74.
89 Hilary F. French, Restoring the East European and Soviet Environments, in STATE OF THE
WORLD 1991 94 (Lester R. Brown ed., 1991); V.M. Kotlyakov, The Aral Sea Basin: A Critical
Environmental Zone, 33 ENVT No. 1, at 4 (1991); Marlise Simons, Pollution's Toll in Eastern
Europe. Stumps Where Great Trees Once Grew, N.Y. TIMES, Mar. 19, 1990, at Al 1; Marlise
Simons, A Green Party Mayor Takes On Industrial Filth of Old Cracow, N.Y. TIMES, Mar. 25,
1990, at A18; Marlise Simons, Upheaval in the East: A Bulgarian Town's Killer Is Industrial
Pollution, N.Y. TIMES, Mar. 28, 1990, at A8; Marlise Simons, Raising Iron Curtain Exposes
Haunting Veil of PollutedAir, N.Y. TIMES, Apr. 8, 1990, at AI; Bill Keller, In Polluted Russian
City, a New Fear, N.Y. TIMES, Nov. 26, 1990, at A8. For an account of environmental
problems in the pre-Chernobyl Soviet Union, see BORIS KoMAROV, THE DESTRUCTION OF
NATURE IN THE SOVIET UNION (1980). According to Kolbasov, the Soviet Union developed
and began to implement plans to improve the environment. Oleg S. Kolbasov, Modern
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predicted global climate change must also be considered a force to
be reckoned with in the near future. Largely due to human-caused
surface gaseous emissions, carbon dioxide, methane, chlorofluorocarbons, and other gases become trapped in the Earth's upper atmosphere and drive up temperatures on the Earth's surface. 90
Though this impact is not yet significant, scientists' foretell a dramatically and rapidly changing global ecosystem in which the rate of
habitat alteration far exceeds most species' ability to adapt to new
conditions. 9 ' Species which fail to adapt will become extinct. 9 2 The
rapidity with which climate changes are estimated to occur presages
93
an explosive increase in the already escalating rate of species loss.
Even though broad-scale impacts are now recognized, environmentally damaging economic development in industrialized countries continues relatively unabated. Economic growth continues to
be heralded as a necessary component to the continued global economic and political prominence of the U.S. Pressure to assist growth
has resulted in substantively inadequate laws, weak enforcement, and
case-by-case decision-making. 94 Even though harmful effects are
recognized in the aggregate, in many areas the expansion and development model prevails because individual exceptions are perceived
as trivial contributors to environmental harm. Developers successfully pressure local officials to grant exemptions and variances in
case after case, and a clear pattern emerges. The harm done in one
instance of regulatory "flexibility" may in fact be insubstantial. The
cumulative effect of such a regulatory pattern, however, may be serious environmental degradation. 95
In the last two decades, the problems of environmental degradation caused by private enterprise figured more prominently in the
international arena because of the growth and expansion of multinational corporations. National governments are limited in their ability
to regulate these business enterprises, giving them essentially free
rein. In this unregulated environment, some multinationals act
responsibly with respect to protecting the environment. 96 Others,
Ecological Policy and the Utilization of Global Environmental Protection Strategy, 5 PACE ENVTL. L.
REV. 445 (1988).
90 SCHNEIDER, supra note 11, at 13-35.
91 Peters, supra note 12, at 450.
92 See supra notes 11 and 12.
93 Peters, supra note 12; WALTER REID & KENTON MILLER, KEEPING OPTIONS ALIVE:
THE SCIENTIFIC BASIS FOR CONSERVING BIODIVERSiTy 31-55 (1989).
94 OPHULS, supra note 84, at 184-95.

95 Id.
96 The 3M Co. is frequently cited as a model of responsibility in this regard for its
"Pollution Prevention Pays" program described in Environmental Engineering, 3M Co.,
Low- or Non-Pollution Technology Through Pollution Prevention (1982); John Holusha, At 3M,
Cleaning Up Pollution Has Become the Corporate Ethic. It's Paying Off, N.Y. TIMES, Feb. 3, 1991,
at Cl. But see Jim Donahue, Mischief Misdeeds & Mendacity: The Real 3M, MULTINAT'L MONITOR, May 1991, at 29.
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however, may have moved to a multinational configuration specifically to lower costs through avoiding stringent national regulations,
including those that protect the environment. 9 7 While other factors
are also important in making plant location decisions, weak environmental protection policies act as an inducement to some enterprises. 98 In their view, shifting operations to countries with few or
no regulations better serves the corporation's bottom line and the
shareholders. This approach to corporate growth creates a substantial obstacle to environmental protection in impoverished, development-starved Third World countries. 9 9
The need for development in Third World countries is beyond
debate, and the right to develop is now formally embedded in United
Nations policy. 0 0 In light of numerous environmentally questionable initiatives in developing nations that are funded primarily by industrialized countries, economic expansion in developing countries
deserves substantial attention because of its role in global biological
diversity loss. Industrialized countries can rationalize a certain
amount of their environmentally damaging development on the
grounds that it occurred before science began to formally and systematically recognize its negative impacts on the environment. The
same cannot be said about contemporary development projects.
Nonetheless, large scale projects with serious environmental consequences financed by international lenders such as the World Bank
continue to be devised and funded.' 0 '
Development projects aimed at promoting improved economies
in Third World countries are reknown for their frequently disastrous
97 Thomas N. Gladwin, Environment, Development, and Multinational Enterprise, in MULTINATIONAL CORPORATIONS, ENVIRONMENT, AND THE THIRD WORLD 3 (Charles S. Pearson

ed., 1987).
98 Researcher Jeffrey Leonard concludes, based on data he gathered from four devel-

oping countries, that it is unclear if many companies' decisions are heavily weighted towards "pollution havens," but he speculated that a trend in that direction may be
emerging. Further, he stated that his study led him to conclude that faltering enterprises
are drawn to countries with lax environmental laws. H. JEFFREY LEONARD, POLLUTION AND
THE STRUGGLE FOR THE WORLD PRODUCT

(1988).

99 Some observers point to the 1984 American-owned chemical plant disaster in Bhopal, India as a case in point. Thomas N. Gladwin, A Case Study of the Bhopal Tragedy, in
MULTINATIONAL CORPORATIONS,

ENVIRONMENT, AND THE THIRD WORLD,

supra note 97, at

229, 229-39; Wil Lepkowski, The Disaster at Bhopal-Chemical Safety in the Third World, in
MULTINATIONAL CORPORATIONS,

240-54.
100

G.A. Res. 41/128,

ENVIRONMENT, AND THE THIRD WORLD,

DECLARATION ON THE RIGHT TO DEVELOPMENT,

supra note 97, at

U.N. GOAR, 41st

Sess., Annex, Supp. No. 53, at 186-87, U.N. Doc. A/41/53 (1986). For a discussion of the
need for the right to development, see Ved P. Nanda, Human Rights and Environmental
Considerations in the Lending Policies of InternationalDevelopment Agencies - An Introduction, 17
DENV. J. INT'L L. & POL'Y 29 (1988).
101 TIMBERLAKE, supra note 8; ZygmuntJ.B. Plater, Damming the Third World: Multilateral
Development Banks, Environmental Diseconomies, and InternationalReform Pressureson the Lending
Process, 17 DENV.J. INT'L L. & POL'Y 121, 134-35 (1988); Kay Treakle, The Disease of Development: DDT Threatens Amazon, 14 GREENPEACE No. 6, at 12-13 (1989).
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environmental consequences.' 0 2 Examples abound. Pressure to
plant cash crops for export to repay debts results in famine.' 0 3 Dam
construction creates a breeding ground for pests carrying river
blindness' 0 4 alters habitat and wipes out sardine and anchovy fisheries. ' 0 5 An agricultural irrigation scheme brings about an epidemic of
bilharzia, a debilitating tropical disease.' 0 6 Road construction leads
to forest clearcutting, migration, development, and the consequent
loss of critical moist forest habitat in an area that houses a significant
10 7
percentage of global species diversity.
Large scale projects employing "high" technology are typically
the most environmentally problematic. They are also the projects
most favored by lenders, upon whom poverty-stricken countries
must rely for much of their economic development financing. Ignoring the advice of technology advocate and economist E.F. Schumacher,10 8 lenders evidently find it more efficient to focus on single,
large projects that they believe will efficiently solve problems on a
mass scale. 10 9 They also generally conceive development schemes
with little input from those who will be directly affected, thus lessening projects' chances for success."10 Increasing pressure on financial
institutions such as the World Bank has brought about heightened
awareness of the deleterious environmental impacts of many projects
and the desirability of considering environmental factors in decision
making.I' To this end, the World Bank recently expanded its envi102 S. SCHWARTZMAN,

BANKROLLING DISASTERS: INTERNATIONAL DEVELOPMENT

AND THE GLOBAL ENVIRONMENT

(1986);

BANKS

THE CARELESS TECHNOLOGY: ECOLOGY AND INTER-

NATIONAL DEVELOPMENT (M. Taghi Tarvar & John P. Milton eds., 1972); Morionne
Schmink & Charles H. Wood, The 'PoliticalEcology' of Amazonia, in LANDS AT RISK IN THE
THIRD WORLD: LOCAL LEVEL PERSPECTIVES (Peter D. Little et al. eds., 1987).

103 The authors of a recent report state that the Sudan, previously food self-sufficient,
suffered its third famine in six years. They attribute the threat of starvation of nine million
Sudanese to growing cotton and ground nuts for export in place of sorghum, millet, and
other locally consumed grains. Ross Hammond &John Pendergast, Hunger in the Horn of
Africa: A Food First Action Alert, 13 FOOD FIRST NEWS No. 43, at 5 (1991).
104 TIMBERLAKE, supra note 8, at 84.
105 THE WORLD BANK AND THE EUROPEAN INVESTMENT BANK, THE ENVIRONMENTAL PROGRAM FOR THE MEDITERRANEAN: PRESERVING A SHARED HERITAGE AND MANAGING A COM-

MON RESOURCE

22 (1990).

106 This outbreak and numerous other disease problems are discussed in Charles C.
Hughes &John M. Hunter, The Role of Technological Development in Promoting Disease in Africa,
in THE CARELESS TECHNOLOGY: ECOLOGY AND INTERNATIONAL DEVELOPMENT, supra note
102, at 76-81.
107

Id. at 5.

In his book, economist Fritz Schumacher rejects materialism and advocates instead
the achievement of human happiness, fairness, and harmony through the application of
108

small-scale technology. E.F. SCHUMACHER, SMALL Is BEAUTIFUL: ECONOMICS AS IF PEOPLE
MATrERED (1973).
109 SCHWARTZMAN, supra note 102, at 11-14.
110 Lee A. Ross, CollaborativeResearchfor More Effective Foreign Assistance, 16 WORLD DEV.

No. 2, 231-36 (1988).
Ill Econotes, InternationalDam Fast, 15 GREENPEACE No. 2, at 5 (1990).
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ronmental staff from five to approximately forty.'12 While this is a
promising development, it is too soon to speculate on the impact this
change will have on the World Bank's projects or those of other
5
lenders who look to the World Bank for leadership." 1
Assisting developing areas to avoid repeating the mistakes made
by developed countries would seem desirable and useful. In fact,
the Third World frequently receives well-intentioned advice and expressions of concern about the dire condition of its environment.
Calls from industrialized countries to halt environmental degradation occurring in developing countries are commonplace. Such advice, however, is usually not taken seriously or is angrily rejected
because of its source."l 4 Nowhere in the developed world does a
role model country exist that is in a position to make such suggestions based on its own exemplary environmental record.l15 For example, U.S. environmentalists demand that Brazilian rain forests be
preserved while it is well known that the last U.S. old growth forests
in the Pacific Northwest are being cut down.' 16 Thus, policymakers
in developing countries interpret this kind of advice as paternalistic
orders to "do as I say, not as I do," or, more sinisterly, as attempts to
deny their citizens the opportunity for a decent life. Third World
peoples wish to enjoy a First World standard of living and see rapid,
intensive, and ultimately environment-wrecking economic development as the way to rise from poverty, thereby following the First
World example." 17
The twin environment destroyers, exponential population
growth and grinding poverty, must bear major responsibility for the
loss of species diversity in developing countries. Greater numbers of
people require greater amounts of resources to survive. Many scholars have focused attention on this proposition," 18 and attempts have
been made to determine the Earth's "carrying capacity," ' "19 a hotly
112 Constance Holden, The Greening of the World Bank, 240 Sci. 1610, 1610 (1988); W.
David Hopper, The World Bank's Challenge: Balancing Economic Need with Environmental Protection, World Conservation Lecture, Mar. 3, 1988, London (Mr. Hopper was at that time
Senior Vice-President, Policy, Planning and Research at the World Bank).
113 Plater, supra note 101, at 144-46.
114 E.g., Martin Khor Peng, Third World in Crisis, CALYPSO LOG, Dec. 1989, at 18.
115 Third World countries expect the industrialized countries to take the first step toward environmental protection. James Gustave Speth, Coming to Terms: Toward a North
South Compact for the Environment, 32 ENV'T No. 5, at 16 (1990).
116 John C. Ryan, Plight of the Other Rain Forest, WORLD WATCH, May-June 1989, at 10.
117 Peng, supra note 114; Schmink & Wood, supra note 102, at 50.
118 One of the first widely read analyses was written in 1798 by economist Thomas
Malthus. It was revised and expanded seyeral times as noted in T.H. Hollingsworth's introduction to a recently published version. T.R. MALTHUS, AN ESSAY ON THE PRINCIPLE OF
POPULATION (1973). More recently, ecologist Paul Ehrlich has written extensively on the
subject, including two books. PAUL R. EHRLICH, THE POPULATION BOMB (rev. ed 1971);
PAUL R. EHRLICH & ANNE EHRLICH, POPULATION EXPLOSION (1990).
119 CLUB OF ROME, THE LIMITS TO GROWTH (1972).
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debated issue.1I ° Yet, since this is a finite world, most scholars agree
that limits to potential growth exist,' 2 1 and the scholarly literature
seems to be expanding its emphasis to include the effects of the process of resource extraction and use in addition to issues of depletion.
In the developing world a large percentage of rapidly expanding
populations are engaged in a daily struggle to survive. Short-term
survival strategies in many countries necessarily include actions that
directly harm the environment. These practices include swidden
("slash-and-burn") agriculture 122 and deforestation to provide
fuelwood, 12 3 both common strategies of the poor. In Africa, cutting
trees to provide fuelwood and overcultivation of limited arable lands
are primary factors in an additional continental tragedy, desertification, 1 24 resulting in severe environmental impoverishment. 125 The
Sahara Desert, for example, is estimated to be expanding at rate of
12 6
ninety miles per year.
Shifting cultivation is a particular problem in tropical rain forests. In Central and South America, where a substantial amount of
forest clearing occurs to provide agricultural and ranching land,' 2 7 a
major area of global biodiversity is threatened.12 8 Sadly, because of
soil conditions inhospitable to crop production and ranching, such
croplands and pastures must be abandoned after two or three growing seasons, necessitating the clearing of additional acreage. 129 Furthermore, it is not known when, or even whether, cleared lands will
regenerate into mature rain forests.' 3 0 Thus, habitats for important
global genetic resources are lost due to rapidly expanding popula13
tions and worsening poverty.
It should be acknowledged, however, that the actions of individual citizens in industrialized countries, even though the environmen120 Julian L. Simon & Hermann Kahn, Introduction, in THIS RESOURCEFUL EARTH: A
RESPONSE TO GLOBAL 2000 1 (Julian L. Simon & Hermann Kahn eds., 1984).

121 For an opposing point of view, see id.

122 HECHT & COCKBURN, supra note 8, at 33-53; MYERS, supra note 14, at 143-69;

Schwartzman, supra note 102, at 5; TIMBERLAKE, supra note 8, at 108.
123 MYERS,

supra note 14 at 115-26;

TIMBERLAKE,

supra note 8, at 112-28.

Desertification is the process through which typically arid lands through human
overuse lose their cover of vegetation and become desert. Sandra Postel, Land's End,
124

WORLD WATCH, May-June 1989, at 12.
125 TIMBERLAKE, supra note 8, at 59-78; Postel, supra note 124, at 12-20.
126 JENNIFER S. WHITAKER, How CAN AFRICA SURVIVE? 21 (1988).
127 MYERS, supra note 14, at 127-69; Michael S. Giamo, Deforestation in

Brazil Domestic
Political Imperative - Global Ecological Disaster, 18 ENVTL. L. 537, 548-49 (1988).
128 Edward 0. Wilson, The Biological Diversity Crisis: A Challenge to Science, ISSUES SCI. &
TECH., Fall 1985, at 20.
129 HECHT & COCKBURN,

supra note 8. Some commentators suggest that inequitable

land distribution is primarily responsible for this damaging agricultural method, as landless peasants are forced onto marginal lands. See, e.g, Holly B. Brough, A New Lay of the
Land, 4 WORLD WATCH, Jan.-Feb. 1991, at 12.
130 Sandra Postel & John C. Ryan, Reforming Forestry, in STATE OF THE WORLD 1991,
supra note 89, at 74.
131 Alan Durning, Life on the Brink, 3 WORLD WATCH, Mar.-Apr. 1990, at 22.
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tal costs may be less apparent, produce far greater environmental
impact than the actions of citizens in developing countries. It is estimated, for example, that per capita consumption of steel in Japan in
1987 was more than five times higher than that in Mexico and more
than 70 times higher than that in Nigeria.' 3 2 Energy use per capita
also illustrates the vast differences in consumption between First and
Third World citizens. In India, per capita energy consumption was
one-thirty-fifth of that in the United States in 1987.133 Thus, the extremely high levels of consumption in industrialized countries create
an enormous drain on natural resources although the impact may be
less immediately visible than in Third World countries.
The combination of poverty and growing populations in the less
developed countries contribute to generally high levels of ill-health
and illiteracy.' 3 4 Ironically, poor health results in higher population
levels. Knowing that a certain number of their children will die as
infants and young children, parents often choose to produce more
children than they believe is an optimal number.' 3 5 Some scholars
argue that anti-democratic power structures leave people little
choice but to have many children.' 3 6 Others point to the limited socially permissible outlets for women's creativity, making childbearing
and rearing their major accomplishment.' 3 7 Culture, religion, and
the need for family laborers are also significant factors in family size
decisions. 138
Burgeoning world population, recognized and publicized decades ago as a significant global issue,' 3 9 remains a highly intractable
problem and continues to receive a great deal of public and scholarly
attention.' 4 0 Narrowly focused, poorly conceived, and consequently
unsuccessful population control programs aimed at developing
countries are being re-evaluated and reformulated in light of today's
greater understanding of the inseparable connections between expanding populations, poverty, health, literacy, culture, and the op132 Alan Durning, Asking How Much Is Enough, in STATE OF THE WORLD 1991, supra note

89, at 153, 160.
133 Id.
134 Robert C. Repetto, Population, Resource Pressures,and Poverty, in THE GLOBAL POSSIBLE: RESOURCES, DEVELOPMENT, AND TME NEW CENTURY 131 (Robert C. Repetto ed., 1985).
'35 Debbie Taylor, Women: An Analysis, in WOMEN: A WORLD REPORT 3, 11 (Debbie
Taylor ed., 1985); Repetto, supra note 134, at 139.
136 Frances Moore Lapp6 & Rachel Schurman, Taking Population Seriously, in LESSONS
OF THE RAINFOREST, supra note 46, at 131.
137 BETSY HARTMANN, REPRODUCTIVE RIGHTS AND WRONGS: THE GLOBAL POLITICS OF
POPULATION CONTROL AND CONTRACEPTIVE CHOICE 43 (1987).
138 WHITAKER, supra note 126, at 87-125;Jane Perlez, Family Planners Wooing the Master

of the House, N.Y. TIMES, May 28, 1991, at A4.
139 EHRLICH & EHRLICH, supra note 118.

140 Alan Cowell, Egyptian PopulationGrowth Strains Resources and Society, N.Y. TIMES,July
8, 1989, at A 1; Barbara Crossette, India's Bleakest Corner Is Where All Hope Ends, N.Y. TIMES,
Sept. 11, 1989, at A8; Jodi L. Jacobson, Planning the Global Family, WORLD WATCH PAPER

No. 80 (1987).
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pression of women. Equipped with a more comprehensive
understanding of the factors leading to high population growth
rates, Third World leaders and those who assist them are beginning
14
to make progress towards slowing the rate of population growth. '
As noted by an increasing number of scholars and policy makers, the consistent failure to recognize the roles and potential of women in society has contributed substantially to increases in
population, ill-health, and poverty.' 42 Through education, better
health practices may be communicated to those primarily responsible for family health care: women. 14 3 Extending education to women also creates opportunities for them to engage in wage earning
activities, leading to higher incomes and improved standards of living.' 4 4 Furthermore, history teaches that as educational attainment
45
increases and the standard of living improves, birth rates decline.'
Shared dominion over vast and critical aspects of the global environment further explains the current crisis. Because no individual,
business, or nation-state owns the air or the seas, for example, individuals, businesses, and nation-states have little incentive to use
these common resources wisely, to preserve them and their quality.
This has been called "the tragedy of the commons."' 46 Commentators point to potential harm and serious damage to shared resources
under circumstances of non-governance. The Mediterranean Sea
problem is illustrative. With many countries bordering on the Mediterranean and no regional cooperation to protect it, damage was
widespread and some thought the sea was beyond saving. Municipalities were using it as a sewer.' 4 7 Industries were freely discharging pollutants into the sea.' 4 8 Agricultural chemical runoff was
epidemic. 149 Oil discharges from ships were fouling this once magnificent body of water.' 5 0 Litter, silt, and mining waste also contributed to its seriously degraded condition.' 5 ' The Mediterranean
Action Plan, adopted in 1975, sought to halt and reverse the Sea's
degradation. According to a recent report progress has been made,
141 Barbara Crossette, India to Shake Up Birth-Control Bureaucracy, N.Y. TIMES, Mar. 14,

1990, at A16;Jane Perlez, Birth Control Making Inroads in Populous Kenya, N.Y. TIMES, Sept.
10, 1989, sec. I at 14; Repetto, supra note 134, at 155-57.
142 Repetto, supra note 134, at 144-46, 171-72; With These Hands, a condensed version
of Manmade Famine (Public Broadcasting System broadcast, Jan. 1987) (transcript available
from Development Gap, 1010 Vermont Av., N.W. Washington, D.C. 20005) (film available
from Filmmakers Library, Inc., N.Y.) (a film that presents the stories of African women
beginning to challenge the male-dominated development structure).
143 Repetto, supra note 134, at 149.
144 HARTMANN, supra note 137, at 271-85; Repetto, supra note 134, at 135, 149.
145 HARTMANN, supra note 137, at 271-77; Repetto, supra note 134, at 146-58.
146 G. Hardin, The Tragedy of the Commons, 162 Sci. 1243 (1968).
147 THE WORLD BANK AND THE EUROPEAN INVESTMENT BANK,

Id.
149 Id. at 20.
150 Id.at 20-22.
148

15

Id. at 18, 22.

supra note 105, at 17-20.
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but the Mediterranean's health remains threatened.' 52 A growing
body of literature posits that resource problems of such large proportions are of relatively modern origin 153 and that they can be
solved. Some scholars suggest that by looking to a combination of
indigenous allocation systems and modern negotiating techniques,
problems of this sort can be ameliorated.1 5 4 The Mediterranean Ac155
tion Plan is a case in point.
The history of western science also should be consulted in the
search for the roots of our environmental crisis. It is perhaps obvious and yet should be expressly stated that the early lack of understanding of biological diversity's importance and the lack of
knowledge regarding high extinction rates partially explains previous human-caused losses.156 When western biological sciences were
in their infancy, the interdependencies within and between ecosystems were only dimly recognized and understood. 15 7 Today, scientific evidence strongly supports the notion that biodiversity plays a
substantial role in sustaining life and thus should be protected. 158
This is critical information, but scientific knowledge alone cannot
bring about the societal changes necessary to promote preservation
of diversity.
In this context, inadequate communication between scientists
and the rest of society emerges as an important explanatory factor.
152 Id. at 66; Michael Batisse, Probingthe Future of the Mediterranean, 32 ENV'T No. 5, at 4
(1990).
153 For example, open fishing on Lake Malawi seems to have been successfully shared
among local fishers until outside developers entered the scene. Ferguson, Derman, &
Mkandawire, Whose Commons? Fishermen, Developmentalists and Conservationistson Lake Malawi,
paper presented at the First Int'l Ass'n for the Study of Common Property: "Designing
Sustainability on the Commons," Duke U., Sept. 27-30, 1990.
154 THE WORLD BANK AND THE EUROPEAN INVESTMENT BANK, supra note 105, reports on

the successful cooperative regional efforts to save the Mediterranean Sea from environmental ruin. See also ELINOR OSTROM, GOVERNING THE COMMONS: THE EVOLUTION OF INSTITUTION FOR COLLECTIVE ACTION (James E. Alt & Douglas C. North eds., 1990); Bonnie
McCay &James M. Acheson, Human Ecology of the Commons, in THE QUESTIONS OF THE COMMONS: THE CULTURE AND ECOLOGY OF COMMUNAL RESOURCES 1-34 (Bonnie McCay &

James M. Acheson eds., 1987); William Magrath, The Challenge of the Commons: The Allocation
of Nonexclusive Resources, WORLD BANK ENV'T DEP'T WORKING PAPER No. 14 (1989).

155 For an excellent account of the development of the Plan, see Baruch Boxer, The
Mediterranean Sea: Preparing and Implementing a Regional Action Plan, in ENVIRONMENTAL PROTECTION: THE INTERNATIONAL DIMENSION 267 (David A. Kay & Harold K. Jacobson eds.,

1983).
156 It should be noted that knowledge of the importance of biological diversity has
been found to exist amongst "uneducated indigenous" peoples. For example, farmers in
Malawi in Southern Africa plant several varieties of beans and cowpeas to protect against
total crop loss due to pest attacks or unusual climatic conditions. Anne E. Ferguson, "So
the GrandparentsMay Survive". FannerParticipationin Bean Improvement in Malawi, presented at
the S. Afr. Dev. Coordination Conf. Bean Res. Workshop, Morogoro, Tanzania, Sept. 17,
1990.
157 As noted by the example in the previous footnote, farmers in some indigenous
cultures understood well the importance of diversity. In this regard, it is the industrialized
world that was slow to reach this realization.
158 See supra notes 33-70 and accompanying text.
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The increasing knowledge and greater understanding of biodiversity
gained by the scientific community has not been widely shared or
understood. Scientists typically share information with colleagues
through scholarly journals and professional meeting presentations. 15 9 New discoveries are couched in scientific language, and
predictions about future impacts of discoveries are presented in
terms of probabilities,' 60 rather than as certainties. Thus, the general public, and most policymakers, are woefully lacking in knowledge about the importance of plant and animal species diversity.
Scientific findings presented in such a format are not as helpful
as they would be if more plainly stated. Even if reports of important
new findings actually make their way to policy makers, their presentation style diminishes their influence as policy tools. Politicians
spring into action to address concrete threats, not vague fears about
what might happen at some time in the future (after their terms of
office expire). In short, in circumstances in which substantial ambiguity and uncertainty appear to exist, issues will be given a lower
priority or be dropped altogether by elected officials and other policy
makers. This communication gap may be narrowing. Examples of
the leadership role that can be played, and played well, by scientists
in environmental policy debates can be found in successful efforts to
achieve protection for the ozone layer,' 6 ' as well as current attempts
162
to influence politicians to respond to predicted global change.
Exacerbating poor communication between scientists and the
lay public is the complexity of the issue, as suggested by the previous
discussion of the roles and value of biodiversity.' 6 3 One can with
relative ease rally public support for protection of whales or seal
pups, but "biodiversity" does not lend itself to catchy phrases or appealing posters. In the absence of widely shared knowledge about
the importance of, and increasing danger to, plant and animal species diversity, political action is not likely to be taken.
As a further criticism of the western scientific approach, some
scholars argue that by its very reductionist methods this approach
results in the destruction of nature. A proponent of this view, Dr.
Vandana Shiva, makes a powerful argument for the proposition that
159 Trefil, supra note 21, at 32.
160 For examples of this style, see David M. Raup & George E. Boyajian, Patterns of
Generic Extinction in the Fossil Record, 14 PALEOBIOLOGY 109 (1988); Mitchell, supra note 11, at
132.
161 Richard E. Benedick, Protecting the Ozone Layer: New Directions in Diplomacy, in PRESERVING THE GLOBAL ENVIRONMENT: THE CHALLENGE OF SHARED LEADERSHIP (Jessica T.
Matthews ed., 1991).
162 Dr. Stephen Schneider maintains a strong reputation as a scientist and at the same
time testifies in plain English before Congress, as well as writing books such as GLOBAL
WARMING: ARE WE ENTERING THE GREENHOUSE CENTURY, supra note 11. This change in

role, from "objective" researcher to advocate, involves ethical conflicts as described in
Robert Pool, Struggling to Do Science for Society, 248 Sci. 672 (1990).
163 Pool, supra note 162, at 672.
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as an essential supporter and facilitator of western capitalism and patriarchy, reductionist science reduces the environment, women, and
16 4
non-white males to commodities to be dominated by white men.

To the extent that it has replaced non-reductionist ways of thinking,
Shiva states that western science won its prominent place through
political rather than cognitive competition.' 65 In a similar vein, another commentator reminds us that science is socially constructed
rather than pure objective truth. The common belief in its inherent
truth, however, leads to passive acceptance of its methods and findings. 16 6 Thus, science itself is seen as a source of biodiversity
destruction.
Since preserving biodiversity is inherently a global responsibility
and concern, global policy making and enforcement mechanisms
theoretically could contribute to its preservation. Unfortunately,
however, effective and appropriately empowered international organizations able to create and enforce biodiversity protection policies
do not exist.' 67 Furthermore, it seems politically naive to assume
that nations will relinquish their power to a supranational organization.168 Thus, governments' inability to work cooperatively towards
concerted global action also exacerbates species and habitat loss.
V.

The road to solutions

The underlying causes for increasing loss of species are diverse,
complex, and numerous. Indeed, human proclivities and modern
technology seem to dictate that the path to mass extinction is inescapable. Yet, understanding of the nature and magnitude of the
damage from the loss of biodiversity and other environmental
threats is growing, as well as commitment to identifying ways to
change direction and move toward a global community of sustainable societies. At the same time, the political support essential for the
necessary changes in human behavior and policy seems to be on the
rise. 169 To increase the likelihood of a timely response, knowledge
and political will must be fostered and expanded through interna164 SHIVA, supra note 85.
165 Id. at 24.
166 STEVEN YEARLEY, SCIENCE, TECHNOLOGY AND SOCIAL CHANGE

1-66 (1988).

167 The United Nations created an environmental arm, the United Nations Environment Programme, in 1972. Its role is advisory only.
168 Nevertheless, Prime Minister Gro Harlem Brundtland of Norway, has called for an
international environmental enforcement agency, as has commentator Peter Sand. Prime
Minister Gro Harlem Brundtland's Address at the Conference on Global Change and Our
Common Future (May 2, 1989); Peter H. Sand, Innovation in InternationalEnvironmental Gov-

ernance, 32 ENV'T No. 5, at 16 (1990). Despite the apparent naivete of the effort, twentyfour governments are pushing for a stronger international environmental institution
within the United Nations. Hague Declaration on the Environment, Mar. 11, 1989, 28
I.L.M. 1308 (1989).
169 The U.N. convened a commission composed of representatives of 21 countries to
formulate a global agenda for environmental change. Its report evidences heightened in-
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tional cooperation resulting in the development and creation of a
consensus on effective, internationally accepted, adopted, and implemented biodiversity protection policies.
A.

Existing legislation and policy

Progress toward protecting the environment has not come easily, but some noteworthy successes in international environmental
policy making demonstrate what is possible. In this regard, the Montreal Protocol on stratospheric ozone layer depletion 7 0 stands as a
beacon in the gloom. In 1987, as evidence emerged bearing out a
scientific theory on ozone layer depletion, twenty-four governments
were able to reach agreement to cut in half emissions of ozone-depleting chlorofluorocarbons ("CFCs") by 1999.17

Considering the

large number of parties involved and the widespread use of CFCs,
both the relative rapidity with which the agreement was achieved and
its substantive strength show how international action can operate
effectively to resolve an environmental crisis. 17 2 Indeed, in the face
of new scientific evidence and industry's rapid progress towards developing substitutes, 173 amendments to strengthen the Protocol to
an eighty-five percent phase-out have been agreed to by the EEC,
which is negotiating wider acceptance.' 7 4 Less successful is the Basel Convention on hazardous waste disposal concluded in 1989.175
This agreement seeks to regulate international hazardous waste
transfers with a view toward minimizing harmful impacts on the environment. Many analysts of the Convention believe that real progress
was achieved on this important international waste disposal issue 176
It should be noted, however, that in the view of some environmental
groups and developing country representatives, the agreement does
not adequately protect Third World environments and citizens due
to its many exemptions. They advocate instead a total ban on international trade in hazardous waste.' 7 7 Yet on balance, the Conventernational awareness and concern.

WORLD COMMISSION ON ENVIRONMENT AND DEVELOPMENT, OUR COMMON FUTURE (1988).
170 Montreal Protocol on Substances that Deplete the Ozone Layer, concluded

9/16/87, into force 1/1/89, U.N. Doc. UNEP/002565 (1987), reprinted in 26 I.L.M. 1550
(1987).
171 Id. The process leading to the Protocol and its aftermath are discussed by Benedick, supra note 161.
172 In his chapter, Benedick recounts the delays caused by many industry representatives as they sought to derail the negotiation process. Benedick, supra note 161.
173 Andrew Pollack, MovingFast to Protect Ozone Layer, N.Y. TIMES, May 15, 1991, at DI.
174 RICHARD E. BENEDICK, OZONE DIPLOMACY: NEW DIRECTIONS FOR SAFEGUARDING
THE PLANET (1991).
175 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and Their Disposal, 22 March 1989, U.N. Environment Programme (Agenda Item
3), U.N. Doc. UNEP/Z/6, reprinted in 28 I.L.M. 657.
176 Kathleen Howard, The Basel Convention: Control of Transboundary Movements of Hazardous Wastes and Their Disposal, 14 HASTINGS INT'L & COMP. L. REV. 223 (1990).
177 id. at 226-27.
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tion represents a significant step towards improved protection of the
environment. 178
Comprehensive international policy making in the realm of biological diversity protection remains elusive. Nevertheless, fragmentary action has been initiated and provides a basis for developing an
international approach. Despite our limited, sparse, and imprecise
knowledge of biological diversity's roles in global ecosystems, national governments and international organizations have acted to
preserve diversity by enacting laws and devising treaties that afford
at least some degree of species and habitat protection, albeit in a
haphazard and patchwork fashion.
At the international level,' 7 9 for example, the Convention on International Trade in Endangered Species of Wild Fauna and Flora
("CITES")' 8 0 is viewed as a positive step toward preserving biodiversity by restricting trade in endangered species of plants and
182
animals. 18 1 Because of the huge international trade in wildlife,
and the fact that trade increases pressure on endangered species,
CITES seeks to regulate it and thereby protect endangered species
through its prohibition and permit system. It prohibits, with a few
exceptions, international commercial trade in species that are
threatened with extinction. Controlled trade, primarily for scientific
limits set by the
and educational purposes, may occur under permit
83
species.'
traded
the
endanger
not
will
that
treaty
CITES' ability to function effectively is hampered, however, by
its failure to garner the support of some key parties,' 8 4 although it is
universally applauded for the unusually high degree of ratification it
has achieved.' 8 5 More importantly, it suffers from substantive
flaws. 18 6 First, it focuses on species and ignores habitat destruction.' 8 7 To be protected, a species must be traded internationally,
thus omitting protection for species that do not cross international
178 Id. at 223-45.

179 For a thorough presentation of international wildlife law, see LYSTER, supra note
56.
180 Convention on International Trade in Endangered Species of Wild Fauna and
Flora, Mar. 3, 1973, 27 U.S.T. 1087, 993 U.N.T.S. 243 [hereinafter CITES].
181 LYSTER, supra note 56, at 276-77.
182 Id. at 239.
183 CITES, arts. III(2)(a)-(c), (3), IV(4).
184 Jeffrey C. Melick, Note, Regulation of InternationalTrade in Endangered Wildlife, I B.U.
INT'L LJ. 249, 262-63 (1982)..
185 LYSTER, supra note 56, at 240.

186 More detailed discussions of the flaws of CITES may be found in David S. Favre,
Tension Points within the Language of the CITES Treaty, 5 B.U. INT'L L.J. 247 (1987);John B.
Heppes & EricJ. McFadden, The Convention on InternationalTrade in EndangeredSpecies of Wild
Fauna and Flora: Improving the Prospectsfor Preserving Our Biological Heritage, 5 B.U. INT'L L.J.

229 (1987); Laura H. Kosloff & Marc C. Trexler, The Convention on International Trade in
Endangered Species: No Carrot, But Where's the Stick?, 17 ENVTL. L. REP. (Envtl. L. Inst.) at
10,222 (1987); Melick, supra note 184, at 249.
187 Kosloff & Trexler, supra note 186, at 10,226.
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borders. Illegal trade is another problem that cannot be addressed
by the treaty, and illegal trade in endangered species is believed to
be widespread.' 8 8 Furthermore, as with all endangered species policies, such species are by definition on the brink of extinction.1 8 9
They or their habitat may be beyond help at that point. Thus, commentators argue that endangered species policies are triggered too
late, bringing restrictions and resources to bear at a time when the
risk of species loss is great, and focusing attention on species when
loss of habitat is often the driving force behind the threat or
endangerment.' 90
The Whaling Convention' 9 1 stands as another cooperative international attempt to preserve biodiversity by protecting a specific,
highly visible, threatened species. 192 When first'adopted in 1931,
the agreement sought to further the commercial interests of the
whaling industry. Beginning in the 1960s, efforts to protect whales
by limiting hunting were advanced in the international community.
These efforts culminated in 1982 with a phased-in ban against the
3
killing of certain species.19
In this same vein, the Agreement on the Conservation of Polar
Bears represents an effort by a small number of countries to protect
the Arctic giant. Recognizing the importance of this predator species and the threats to its continued existence, the countries containing the habitat for this species-Canada, the United States,
Denmark, Norway, and the Soviet Union-signed the Polar Bear
Agreement in May 1976.194 The agreement not only restricts direct
killing of bears but also, importantly, seeks to protect the bears'
habitat.19 5

More recently, the World Charter of Nature' 9 6 was drafted and
passed by a vote of 11 1 to 1, with the U.S. casting the dissenting
188 Id. at 10,223; MARC REISNER, GAME WARS: THE UNDERCOVER PURSUIT OF WILDLIFE
POACHERS (1991).
189 CITES, art. 11 (1).
190 Critical analyses of CITES include: M.J. Bowman, The Protection of Animals Under
InternationalLaw, 4 CONN. J. INT'L L. 487 (1989); Favre, supra note 186; Heppes & McFadden, supra note 186; Kosloff & Trexler, supra note 186; Melick, supra note 184, at 249.
191. Convention for the Regulation of Whaling, 155 L.N.T.S. 349. The Convention
came into force in 1935. It was later superseded by a new agreement, International Convention for the Regulation of Whaling, Dec. 2, 1946, T.I.A.S. No. 1849, 161 U.N.T.S. 72
(it came into force Nov. 10, 1948).
192 For an analysis of the lack of U.S. commitment to conservation as envisaged by the
ban, see Ronald J. Haskell, Jr., Abandoning Whale Conservation Initiatives in Japan Whaling
Association v. American Cetacean Society, 11HARV. ENVTL. L. REV. 551 (1987).
193 33 Rep. Int'l Whaling Comm'n 21 (1983). See also LYSTER, supra note 56, at 19.
194 Agreement on the Conservation of Polar Bears, Nov. 15, 1973, 27 U.S.T. 3918, 13
I.L.M. 13.
195 LYSTER,

supra note 56, at 55.

196 World Charter for Nature, G.A. Res. 6, U.N. GAOR, 36th Sess., 41st mtg. at 834,
U.N. Doc. A/36/PV.41 (1981).
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vote.1 9 7 Initiated by President Mobutu Sese Seko of Zaire,'

303
98

it re-

flects the principles set out in the 1980 World Conservation Strategy' 9 9 put forward by U.N. Environment Programme (UNEP), the
International Union for Conservation of Nature and Natural Resources, and the World Wildlife Fund. The World Charter provides
an international expression of philosophy regarding the primacy of
maintaining a biologically diverse global ecosystem. In its Preamble,
the Charter endorses reverence for all life forms and their diversity
in light of human dependence and connectedness to other living
things. 20 0 Using the mandatory verb "shall," the Charter establishes
guidelines for human action to preserve nature in its "General Principles. '"201 Its "Functions ' 2 0 2 and "Implementation" 20 3 sections set
out guidelines for controlling economic development and programs
to activate the Charter's philosophy. Although the Charter is comprehensive in its substantive scope, it lacks enforceability.
At the national level an interesting array of provisions are found
in both industrialized and developing countries. In the United
States, concern about the loss of species was expressed in national
20 5
policy2 0 4 as early as 1900 with the enactment of the Lacey Act.

This act authorized the Secretary of Agriculture to take steps to preserve game birds and other wild birds. Bird populations were again
the subject of legislation in the Migratory Bird Treaty Act of 1918,206
pursuant to a 1916 treaty with Great Britain to establish protections
for migratory birds.2 0 7 Feared extinction of a special fowl, the U.S.
20 8
national bird, was the impetus for the Bald Eagle Protection Act
enacted in 1940.
Adopting a more comprehensive species protection scheme, the
U.S. in 1966 enacted the Endangered Species Act (ESA) to protect
197 World Charter for Nature, G.A. Res. 7, U.N. GAOR 37th Sess., 48th mtg. at 1024,
U.N. Doc. A/37/P.V.48 (1982).
198 Harold W. Wood, Jr., The United Nations World Charterfor Nature: The Developing Nations' Initiative to Establish Protectionsfor the Environment, 12 ECOLOGY L.Q. 977 (1985).
199 International Union for Conservation of Nature and Natural Resources, United
Nations Environment Programme, & World Wildlife Fund, World Conservation Strategy: Living Resource Conservationfor Sustainable Development (1980).
200 World Charter for Nature, G.A. Res. 7, U.N. GAOR, 37th Sess., 48th mtg. at 1023,
U.N. Doc. A/37/PV.48 (1982).
201 Id. arts. 1-5'.
202 Id. arts. 8, 10(b), (c) & (d), 1 (a), (c) & (d).
203 Id. arts. 14-24.
204 For a general discussion of U.S. wildlife law, see Douglas 0. Linder, "Are All Species
CreatedEqual?"and Other Questions Shaping Wildlife Law, 12 HARV. ENVTL. L. REv. 157 (1988).
For a discussion of plant protection, see George C. Coggins & Anne F. Harris, The Greening
of American Law? The Recent Evolution of Federal Law for Preserving Floral Diversity, 27 NAT.
RESOURCESJ. 247 (1987).
205 Ch. 553, 31 Stat. 187 (1900) (codified as amended at 16 U.S.C. §§ 701, 3371-3378
(1989) and 18 U.S.C. § 42 (1989)).
206 16 U.S.C. §§ 703-711 (1989).
207 Migratory Bird Treaty, Aug. 16, 1916, U.S.-Gr. Brit., 39 Stat. 1702.
208 Bald Eagle Protection Act, 16 U.S.C. §§ 668-668(d) (1989).
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animal species on the verge of extinction. 209

Amendments in

1969,210 1973,211 and more recently, 1982,212 strengthened the Act

by expanding protections and actions prohibited or restricted, and
extending coverage to plants. 213 Although these incrementally
adopted protections are inadequate according to many commentators, 214 they are indicative of a heightened and increasing awareness

that is needed to support a 2more
protective and comprehensive envi15
ronmental policy structure.
In addition to the generalized concern expressed in the ESA,
Congress continued to act to protect species or ecosystem groupings
through the enactment of the Wild Free-Roaming Horses and Burros Act of 1971216 and the Marine Mammal Protection Act of
1972.217 In 1983, seeking to extend its influence in this arena, Con-

gress passed the International Environment Protection Act. 21 8 This
statute requires the government, through its foreign aid programs
and other activities, to take special account of species communities
and gene reserves throughout the world.2 19 More to the point, biological diversity is the subject of legislation pending before the
House Resources Subcommittee. The legislation seeks to establish
protection of biodiversity as a national policy, to support related research and training, and to fund
gathering and dissemination of in22 0
formation about biodiversity.
India elevated environmental preservation to the constitutional
level. The Indian Constitution contains articles that specifically
charge state governments with the duty of safeguarding the forests
209 Pub. L. No. 89-669, 80 Stat. 926 (1966) (repealed in part 1973).
210 Pub. L. No. 91-135, 83 Stat. 275 (repealed 1973).
211 Endangered Species Act of 1973, Pub. L. No. 93-205, 87 Stat. 884 (codified as
amended at 16 U.S.C. §§ 1531-1543 (1989)).
212 Endangered Species Act Amendments of 1982, Pub. L. No. 97-304, 96 Stat. 1411
(codified at 16 U.S.C. §§ 1531-1545) (1988).
213 The ESA amendments expanded species that could be protected. For example,
the 1969 Act extended protection to "any wild mammal, fish, wild bird, amphibian, reptile,
mollusk, or crustacean." Act of Dec. 5, 1969, Pub. L. No. 91-135, sec. 1, 83 Stat. 275, 275,
repealed by Act of Dec. 28, 1973, Pub. L. No. 93-205, sec. 14, 87 Stat. 884, 903. Although
not on a legal par with animals, plants received protection beginning with the 1973 Act. 16
U.S.C. § 1533(e) (1988) (the Department of the Interior may designate a species as endangered or threatened if it is similar in appearance to a listed species); 16 U.S.C.
§ 1538(a)(2)(A), (C), (D) (1988) (import and export of listed plants or introduction of any
listed plant species into interstate or foreign commerce is prohibited); 16 U.S.C. § 1541
(1988) (directs the Secretary of the Smithsonian Institution to prepare a report on endangered and threatened plant species and to recommend necessary conservation measures).
214 E.g., Coggins & Harris, supra note 204; Michael E. Field, The Evolution of the Wildlife
Taking Concept from Its Beginning to Its Culmination in the Endangered Species Act, 21 Hous. L.
REV. 457 (1984); Linder, supra note 204.
215 Field, supra note 214; Linder, supra note 204.
216 16 U.S.C. § 1331-1340 (1988).
217 16 U.S.C. §§ 1361-1407 (1988).
218 22 U.S.C. § 2151 (1989).
219 Id.
220 H.R. 585, 102d Cong., 1st Sess. (1991).
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and wildlife. 22 ' It further declares that among states' fundamental
duties is the protection of the natural environment, including forests,
lakes, rivers, and wildlife. 222 States are also to be compassionate towards living creatures. 2 23 A federal level agency, the Department of
the Environment, is charged with monitoring wildlife and specific
forest habitats, 224 as well as proposing and drafting environmental
22 5
legislation.
In Canada, water quality concerns led to the creation, in 1909,
of a binational agency, the International Joint Commission, through
the Boundary Waters Treaty with the United States. 226 More recently, Canada established an environmental ministry, Environment
Canada, in 1978227 and enacted provincial as well as federal pollution legislation. 2 28 Recognition of threats to biological diversity
have, in contrast, only recently received specific but weak legislative
attention. Under the Canada Wildlife Act, the Minister of the Environment may encourage public participation in wildlife conservation2 2 9 and may take measures to protect any species against
extinction.2 30 Canadian environmental policy seems more vigorous
in the management of forests. In 1989, a new department of Forestry was created, as well as a new cabinet post, Minister of Forestry. 23 ' The new minister is required to conduct a study of the
sustainable development of forests 23 2 and educate Canadian citizens

about the important role forests play in maintaining a habitable
233
environment.
In the small and poor country of Malawi, concern about biological diversity has been expressed in a variety of governmental poli221 INDIA CONST. (Constitution (Sixty-First Amendment) Act, 1989) pt. IV (Directive
Principles of State Policy), Art. 48A (Protection and Improvement of environment and

safeguarding of forests and wildlife); INDIA CONST. pt. IVA (Fundamental Duties) art. 5 1A,
§ g ("to protect and improve the natural environment including forests, lakes, rivers and
wildlife, and to have compassion for living creatures").
222 INDIA CONST. pt. IVA, art. 51A, § g.
223 Id.
224 SALIGRAM BHATr,

ENVIRONMENTAL LAWS AND WATER RESOURCES MANAGEMENT 16

(1986).

225 Id. at 24-26.
226 Treaty Relating to Boundary Waters Between the United States and Canada, Jan.

11, 1909, U.S.-U.K., 36 Stat. 2448, R.S.C. ch. E-10 (1978-79).
227 An Act Respecting the Department of the Environment, R.S.C., ch. E-10 (1989)
(Can.).
228 Recent federal legislation includes the Canadian Environmental Protection Act,
R.S.C., ch. C-15.3 (1988) (Can.). Canada's recently announced Green Plan for a Healthy
Environment seeks through a collaborative approach to implement over 100 new environmental initiatives, including enhanced emphasis on wildlife preservation. Paul Hansen,
Canada's Green Plan, 22 CAN. TODA/d'aujourd'hui No. 1, 3 (1991); Canada's Green Plan:
Blueprintfor a Healthy Environment, 33 ENVT No. 4, at 14 (1991).
229 Canada Wildlife Act, R.S.C., ch. w-9, § 3(a) (1989) (Can.).
230 Id. § 8.
231 Department of Forestry Act, ch. 27, 1989 S.C. 341 (Can.).

232 Id. § 6(d).
233 Id. §

7

(e).
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cies. As a result of a relatively large human population, several
animal species have been extirpated or are endangered.2 3 4 A series
of incremental responses have been put in place to provide greater
habitat protection through the creation of reserves. 23 5 With insufficient financial resources, however, the government has been hard23 6
pressed to prevent poaching in the reserves.
One-fifth of Malawi's territory is covered by Lake Malawi, the
ninth largest lake in the world, situated at the southern end of the
chain of rift valley lakes in East Africa. It is regarded as the most
biologically diverse lake in the world,2 3 7 and a statutory prohibition
against the introduction of exotic species 238 seeks to maintain that
diversity, as well as its productivity. The lake is considered a critical
national resource since seventy percent of dietary protein comes
from Lake Malawi fish. Thus, support for preservation of the lake's
fishery has been strong.
B.

Finding solutions

As has been shown, in some respects a degree of protection for
biological diversity has achieved governmental policy status. As
noted, however, it is limited both substantively and geographically.
To protect this critical characteristic of the global ecosystem, more
concerted action is needed. In the conclusion of his Guide to the Perplexed, economist E.F. Schumacher gives direction to future action to
preserve the Earth with these words:
Can we rely on it that a "turning around" will be accomplished by
enough people quickly enough to save the modern world? This
question is often asked, but whatever answer is given to it will mislead. The answer "Yes" would lead to complacency; the answer
"No" to despair. It is desirable
to leave these perplexities behind us
239
and get down to work.

As can be seen by the array of constitutional, statutory, and treaty
provisions discussed above, the work to protect biological diversity
has begun. But, according to scientific projections based on the current trajectory of life on Earth, it is not enough. 2 40 A more concen234 In its Protected Areas Master Plan for Central Region, Kasungu National Park, the
Department of National Parks and Wildlife reports that extinct species include the Nile

crocodile, the black rhinoceros, and the cheetah. It includes as nearly extinct waterbuck
and puku. Protected Areas Master Plan for Central Region, Vol. III, 1983 master plans,
Dep't of Nat'l Pks. & Wildlife, Malawi (1983).
235 Id.
236 Virginia Ravndal, An Overview of Issues Pertainingto Biological Diversity Conservation in
Malawi, Rep. to Natural Resources Management Support Project, A.I.D. Proj. No. 6980467, at 9 of Annex 1 (1989).
237 LEONARD C. BEADLE, THE INLAND WATERS OF TROPICAL AFRICA: AN INTRODUCTION
TO TROPICAL LIMNOLOGY

297 (2d ed., 1981).

238 Fisheries Act, Part V, § 31 (1986).
239 E.F. SCHUMACHER, GUIDE TO THE PERPLEXED 140 (1977).
240 See supra notes 15-32 and accompanying text.
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trated effort and focus are needed to protect the species and
ecosystem diversity on which life depends.
Education at all levels will play an important part in creating a
sufficient base of knowledge to drive both policy and individual behavioral changes needed to protect biological diversity. Like the
clarion call of Rachel Carson's 1962 Silent Spring warning of the effects of DDT, 24 1 the biological diversity crisis needs global attention
to awaken educators, school children, university students, the general public, and policy makers at local, national, and international
levels to the importance of diversity and what must be done to preserve it. Following the lead of Canada with a statutory requirement
for environmental education 24 2 and building on the work of the International Joint Commission 2 43 as well as numerous nongovernmental organizations, educational materials to launch this program
are available for dissemination to teachers, the media, and concerned
citizens.

2 44

Widespread knowledge of the critical nature of the accelerating
loss of biological diversity around the world will result in the development and more rapid acceptance of governmental species protection policies. Private sector decision making, within multinational
corporations for example, could also be positively affected by a better understanding of the negative impacts of certain kinds of economic development.
Building on international efforts, policy development may fruitfully take a number of directions as pressure to address increasing
extinction rates builds. Grassroots political activity and environmental consciousness are strong and growing. 24 5 We have not yet found
a completely effective strategy, but cooperative action such as that
undergirding the Montreal Protocol 24 6 provides a model for future

policy making. As suggested, existing treaties and laws are inadequate, but they are a promising beginning. Such efforts at international policy development indicate a growing recognition of the
241 SILENT SPRING is regarded as galvanizing public opinion to force early environ-

mental legislation in the U.S.
242 Department of Forestry Act, R.S.C. ch. 27, § 7(e) (1989-90) (Can.).
243 E.g., International joint Comm'n, Fifth Biennial Rep. under the Great Lakes Water
Quality Agreement of 1978 to the Gov'ts of the U.S. and Canada and the State and Provincial Gov'ts of the Great Lakes Basin, Part II, at 31-35 (1990).
244 E.g., World Conservation Strategy: A Programmefor Youth: Manualfor Youth Environmental

Projects, Int'l Union for Conserv. of Nature & Nat. Res. (1986); Holly Brough, Nature's Classroom, 4 WORLD WATCH No. 3, at 7 (1991); The Global Classroom, GREENPEACE

MAG.,

Mar./Apr. 1990, at 20 (reporting on international environmental curriculum created by
Greenpeace and being tested in the U.S., Europe, and the former Soviet Union).
245 ERIC ASHBY, RECONCILING MAN WITH THE ENVIRONMENT 3-26 (1978); Denton E.
Morrison, How and Why Environmental Consciousness Has Trickled Down, in DISTRIBUTIONAL
CONFLICTS IN ENVIRONMENTAL RESOURCE POLICY 187 (Allen Schnaiberg et al., eds,, 1986).
246 Montreal Protocol on Substances that Deplete the Ozone Layer, concluded
9/16/87, into force 1/1/89 reprinted in 26 I.L.M. 1550 (1987).
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inherently global nature of major environmental problems such as
loss of biological diversity. Global problems require concerted
global action; allegiance to nation-states may of necessity diminish if
humankind is to survive. Global concerns generating global goals
and global action may be needed to bring about real change.2 47 National and local law, as well as international agreements, can also
mandate the creation of nature reserves within which biodiversity is
to be preserved. 24 8 In Third World countries where financial resources are sorely stretched, debt-for-nature swaps are being employed to fund the creation of reserves.2 49
Alternatively, as argued by Giagnocavo and Goldstein, our survival may depend on our moving towards a deep ecology approach,
abandoning what ultimately will prove to be inadequate legal responses to environmental crises.2 50 Societal ends themselves, rather
than only environmentally insensitive means, must be changed to
recognize more clearly the true human role as a small part of nature
and stop seeing nature as some kind of "other" to be used and
manipulated. 25 1 In a statement published in the New York Times, environment protection advocate Senator Albert Gore of Tennessee
says in a similar vein,
[I]t will not be enough to change our laws, policies and programs.
The solutions we seek must stem from a new faith in the future, a
faith that justifies sacrifices in the present, and from a new courage
to choose higher values in the conduct of human affairs. We must
25 2
also display new reverence for our place in the natural world.

The upcoming 1992 United Nations Environment Programme
Conference on Environment and Development to be held in Rio de
Janiero, Brazil will provide the opportunity for international consideration of and cooperation around a number of pressing environmental issues. High on the conference's priority list should be the
preservation of biological diversity. Similar to the danger presented
by the loss of stratospheric ozone, both in the North and the South,
developed and developing countries must forge a partnership to
stem the tidal wave of species loss. As said by Singapore Ambassa247 Leonard M. Salter, The End of Nationalism: A Callfor a Declaration of Interdependence, 9
INT'L LAw. 143 (1975).
248 Peters, supra note

12, at 457-58; F. William Burley, The Tropical ForestryAction Plan:
Recent Progress and New Initiatives, in BIODIVERSITY, supra note 12, at 403, 404-06; James D.
Nations, Protected Areas in Tropical Rainforests: Five Lessons, in LESSONS FROM THE RAINFOREST,
supra note 46, at 208.
249 Barbara Bramble, The Debt Crisis: The Opportunities, 17 ECOLOGIST No. 4/5, at 192
(1987); Robert M. Sadler, Comment, Debt-for-Nature Swaps: Assessing the Future, 6 J. CONTEMP. HEALTH L. & PoL'y 319 (1990).
250 Cynthia Giagnocavo & Howard Goldstein, Law Reform or Vorld Re-form: The Problem
of Environmental Rights, 35 MCGILL L.J. 345 (1990).
251 Id. at 377.
252 Al Gore, The Callfor SEI, N.Y. TIMES, Apr. 3, 1990, at A23 (reprinted from the
April 1990 issue of Scientific American).
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dor Tommy Koh, "Time is running out. The 1992 Conference must
produce more than words .... It should be possible to reach solid
agreements, not mere declarations ....,,253 In his call to make the
UN's meeting a summit level gathering, former Soviet President
Mikhail Gorbachev also views the 1992 event as an important opportunity to most productively and expeditiously address environmental
2 54
issues, including biodiversity loss.

VI.

Conclusion

Diverse flora, fauna, and ecosystems are necessary to sustain life
as we now know it on Earth. The scientific data unequivocally indicate that the current species extinction rate rivals that of the great
mass extinctions of the past. Scientists predict that unless action is
taken to preserve biological diversity, one of the extinct species of
the near future will be homo sapiens.
National and international policies have moved toward a greater
awareness of the need to protect against loss of biodiversity, but
bolder steps are now urgently needed. The World Charter of Nature
provides a solid philosophical base upon which to build international
cooperation in this area. Pursuant to that philosophy, an international convention that pledges to preserve biodiversity is a logical
and necessary next step.
The achievements of the Basel Convention and the Montreal
Protocol are indicative of the actions of which the international community is capable when faced with a crisis. Rapidly diminishing diversity of plant and animal species is a crisis of major proportions
demanding cooperative action. The 1992 UNEP Conference on Environment and Development offers the international community an
opportunity to address this gap in international environmental protection policy.

253 Address by Ambassador Tommy Koh, Singapore, Preparatory Committee Chairman, Statement before Opening Sess., Preparatory Comm. for the 1992 U.N. Conf. on
Env't & Dev. (New York, Mar. 5, 1990).
254 David R. Brower, On Human Survival and Healing the Earth, N.Y. TIMES, Aug. 13,
1990, at A10 (discussing Mikhail Gorbachev's address to the Global Forum on Environ-

ment and Development for survival in Moscow).

